
WHAT IS CLAIMEiy 




Replacement Claims 



101. A transistor in a semiconductor device, comprising: 
source/drain diffusion regions formed on a semiconductive region of a substipfe; and 
a transistor gate formed on the semiconductive region between the source 

diffusion regions, the transistor gate extending in a vertical orientation from tffe substrate, 
the transistor gate comprising at least two overlying layers of epitaxially sfown silicon, each 
epitaxial layer having insulated sidewalls, and an uppermost layer havjjfg an insulated top 
surface. 

1 02. The transistor of Claim 101, wherein the source/drain/iffusion regions are elevated 
and extend in a vertical orientation from the substrate surface adjacent to the transistor gate. 

103. The transistor of Claim 1 02, wherein each of ^he source/drain diffusion regions 
comprise at least two overlying layers of epitaxial^ grown silicon, each epitaxial layer 
having insulated sidewalls, and an uppermost layer having an insulated top surface. 



1 04. The transistor of Claim 1 03, whereto the source/drain diffusion regions comprise an 
uppermost epitaxial layer comprising ^^conductivity enhancing dopant. 

1 05 . The transistor of Claim 1 03; wherein each of the epitaxial layers of the source/drain 
diffusion regions comprise a conductivity enhancing dopant. 

1 06. The transistor of Qtaim 101, wherein each epitaxial layer comprises a faceted top 
surface. 



1 07. The transistor of Claim 101, wherein each epitaxial layer has a thickness of about 50 
to about 200 nr 
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108. The/fransistor of Claim 101, wherein the transistor is isolated within the iibs£ate b%j 

7 o ^ rn 

at least orie dielectric isolation region formed in the substrate adjacent thereto. 5 
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Replacement Claims 

109. The method of Claim 108, wherein the at least one dielectric isolati<Wegion is a 
shallow trench isolation region comprising an oxide. / 

110. A transistor in a semiconductor device, comprising: / 

a transistor gate formed on a semiconductive region oiVsubstrate; and 
elevated source/drain diffusion regions formed on th/semiconductive region 

adjacent to the transistor gate, and extending in a verticaj/plane from the substrate; 

each of the source/drain diffusion regions covered by a layer of insulative material 

and comprising at least two overlying layers of eptiaxially grown silicon. 

111. The transistor of Claim 1 1 0, wherein $he source/drain diffusion regions comprise an 
uppermost epitaxial layer comprising a conductivity enhancing dopant. 

112. The transistor of Claim 1 10, Wherein at least one of the epitaxial layers of the 
source/drain diffusion regions comprise a conductivity enhancing dopant. 

113. The transistor of Clair/l 12, wherein at least one of the epitaxial layers comprises a 
concentration gradient of the dopant. 

1 14. The transistor Jt Claim 1 10, wherein the epitaxial layers comprise a faceted top 
surface. / 

115. The transistor of Claim 1 1 0, wherein each epitaxial layer has a thickness of about 50 
to about 200 *fm. 

116. Tjfe transistor of Claim 1 1 0, wherein the transistor gate is covered by a layer of 
insulati/e material and comprises at least two overlying layers of epitaxially grown silicon. 
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117. A transistor in a semiconductor device, comprising: / 
a substrate having a buried drain region; / 

a gate overlying the buried drain region, the gate comprising multiple, vertically- 
oriented and overlying epitaxial layers and a top surface, each epitaxial layer having 
insulated sidewalls; / 

a source region overlying the top surface of the gate, tHe source region comprising an 
epitaxial layer doped with a conductivity enhancing dopant; and covered by a layer of 
insulative material. / 

118. The transistor of Claim 1 1 7, wherein each/f the epitaxial layers of the gate is about 
50 to about 200 nm thick. / 

119. The transistor of Claim 117, wherein the epitaxial layer of the source region is at 
least about 1 0 nm thick. / 

120. The transistor of Claim 1 17, wherein the epitaxial layers have a faceted top surface. 

121. The transistor of Clairrf 117, wherein the buried drain comprises an n-type 
conductivity enhancing dopant an n-type selected from the group consisting of phosphine, 
arsine, and combinations/thereof. 

122. The transisto/of Claim 117, wherein the buried drain region is about 50 nm to about 
100 nm wide. / 

123. A transistor in a semiconductor device, comprising: 

a transistor gate disposed on a semiconductive region of a substrate; and 
an/levated source/drain diffusion region disposed on the substrate adjacent to the 
transistor gate in a vertical orientation from the substrate; the source/drain diffusion region 
comprising at least two overlying layers of epitaxially grown silicon; each epitaxial layer 
havirig a top surface, and sidewalls with an overlying layer of an insulative material, and the 
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uppermost epitaxial layer having a top surface with an overlying layer of an insulate 
material. / 

124. The transistor of Claim 123, wherein at least one of the epitaxiaj/layers of the 
source/drain diffusion region comprises a conductivity enhancing dopant. 

125. The transistor of Claim 1 24, wherein the uppermost ejaitaxial layer of the 
source/drain diffusion region comprises a conductivity enjlancing dopant. 

126. The transistor of Claim 124, wherein at lea^one of the epitaxial layers comprises a 
concentration gradient of the dopant. / 

127. The transistor of Claim 124, when/n the conductivity enhancing dopant comprises a 
p-type dopant. / 

128. The transistor of Claim 1^4, wherein the conductivity enhancing dopant comprises 
an n-type dopant. / 

129. (amended) A semiconductor structure, comprising: 

at least two overlying layers of epitaxially grown silicon, each epitaxial layer having 
insulated sidewalls/and an uppermost epitaxial layer having an insulated top surface; the 
structure disposed on a substrate in a vertical orientation. 

130. The/Semiconductor structure of Claim 129, wherein each epitaxial layer comprises a 
top surfa/e defining a facet. 

131/ The semiconductor structure of Claim 130, wherein the facet has a (1 00) plane 
orientation. 
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132. The semiconductor structure of Claim 129, wherein each epitaxial layer ha^f 
thickness of up to about 200 nm. / 

133. The semiconductor structure of Claim 132, wherein each epitaxial layer has a 
thickness of about 50 to about 200 nm. / 

134. The semiconductor structure of Claim 132, wherein ofe or more epitaxial layers has 
a thickness of about 70 to about 100 nm. / 

135. The semiconductor structure of Claim 1 32, Wherein each epitaxial layer has a 
thickness of at least about 10 nm to about 30 nm/ 

136. The semiconductor structure of Cbfim 129, being disposed adjacent to a gate or word 
line. / 

137. The semiconductor structure of Claim 129, being disposed adjacent to a source/drain 
region. / 

138. The semiconductor structure of Claim 137, being a transistor gate. 

139. The semiconductor structure of Claim 138, wherein the transistor gate is isolated 
within the substrate by at least one dielectric isolation region disposed in the substrate 
adjacent thereto. 

140. /he semiconductor structure of Claim 129, being a source/drain diffusion region. 

14l/ The semiconductor structure of Claim 140, wherein the uppermost epitaxial layer 
comprises a conductivity enhancing dopant. 
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142. The semiconductor structure of Claim 140, wherein each of the epitaxial layepf 
comprises a conductivity enhancing dopant. / 

143. A semiconductor structure, comprising: / 

at least two overlying layers of epitaxially grown silicon, each/pitaxial layer having 
a top surface, and sidewalls with an overlying layer of an insulativer material, an uppermost 
epitaxial layer having a top surface with an overlying layer of an insulative material; and 
the structure disposed on a substrate in a vertical orientation/ 

144. The semiconductor structure of Claim 143, wherein the insulative layer comprises an 
oxide film, a nitride film, an oxidized nitride film, px a composite oxide/nitride film. 

145. The semiconductor structure of Clain/l44, wherein the insulative layer comprises a 
silicon nitride film. / 

146. The semiconductor structure of Claim 145, wherein the silicon nitride film has a 
thickness of about 5 to about 20 nm. 

147. The semiconductor structure of Claim 144, wherein the insulative layer comprises a 
silicon oxide film. / 

148. The semiconductor structure of Claim 147, wherein the silicon oxide film has a 
thickness of about 2 to about 5 nm. 

149. A semiconductor structure, comprising: 

at^ast two overlying layers of epitaxially grown silicon, each epitaxial layer having 
a top surface, and sidewalls with an overlying layer of an insulative material; an uppermost 
epitaxial layer having a top surface with an overlying layer of an insulative material; one or 
mpre of the epitaxial layers comprising a conductivity enhancing dopant; and the structure 
disposed on a substrate in a vertical orientation. 
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1 50. The semiconductor structure of Claim 149, wherein the conductivity enhancing/* 
dopant comprises a p-type dopant. / 

151. (amended) The semiconductor structure of Claim 150, wherein the p-tyjre dopant is 
selected from the group consisting of diborane, boron trichloride, and boron trifluoride, and 
combinations thereof. / 

152. (amended) The semiconductor structure of Claim 149, Wrein the conductivity 
enhancing dopant comprises an n-type dopant. / 

153. (amended) The semiconductor structure of Clain/l52, wherein the n-type dopant is 
selected from the group consisting of phosphine, acsine, and combinations thereof. 

154. (amended) The semiconductor structure A Claim 149, wherein one or more of the 
epitaxial layers comprises a concentration gradient of the dopant within the epitaxial layer. 

155. (amended) The semiconductor stnicture of Claim 154, wherein the concentration 
gradient comprises a low to high concentration of the dopant within the epitaxial layer, with 
the high dopant concentration at the top surfac e of the layer. ^ 

156. (new) The semiconductof structure of Claim 129, being a component of a transistor. 

157. (new) The semiconductor structure of Claim 156, being a transistor gate. 

158. (new) The semiconductor structure of Claim 156, being a source/drain diffusion region. 

159. (new) Theyfemiconductor structure of Claim 158, wherein at least one of the epitaxial 
layers of the source/drain diffusion regions comprises a conductivity enhancing dopant. 
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160. (new) The semiconductor structure of Claim 159, wherein at least one of the epitaxial/* 
layers of the source/drain diffusion regions comprises a concentration gradient of a / 
conductivity enhancing dopant. / 

161. (new) The semiconductor structure of Claim 157, wherein the transistor^ate is 
disposed over a drain region disposed in the substrate. / 

162. (new) The semiconductor structure of Claim 161, the drain regj6n is about 50 nm to 
about 100 nm wide. / 

163. (new) The semiconductor structure of Claim 161, wherfein the uppermost epitaxial layer 
of the transistor gate structure comprises a source region/doped with a conductivity 
enhancing dopant. / 

164. (new) The semiconductor structure of Clakfi 163, wherein the uppermost epitaxial layer 
is at least about 10 nm thick. / 

165. (new) The semiconductor structured Claim 156, wherein the transistor is isolated 
within the substrate by at least one dMectric isolation region formed in the substrate 
adjacent thereto. / 

166. (new) The semiconductor structure of Claim 165, wherein the at least one dielectric 
isolation region is a shallop trench isolation region comprising an oxide. 

167. (new) The semiconductor structure of Claim 143, being a component of a transistor. 

168. (new) The^emiconductor structure of Claim 167, being a transistor gate. 

169. (new/The semiconductor structure of Claim 167, being a source/drain diffusion region. 
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170. (new) The semiconductor structure of Claim 149, being a component ofa transistor. 

171. (new) The semiconductor structure of Claim 170, being a transjstor gate. 

172. (new) The semiconductor structure of Claim 170, being a^ource/drain diffusion region. 

173. (new) A semiconductor structure, comprising: / 

at least two overlying layers of epitaxially gr^wn silicon, each epitaxial layer having 
insulated sidewalls, and an uppermost epitaxial la^er having an insulated top surface; the 
structure disposed on a substrate in a vertical onentation; the structure being a component of 
a transistor. / 

174. (new) The semiconductor structure of Claim 173, being a transistor gate. 

175. (new) The semiconductor structure of Claim 173, being a source/drain diffusion region. 

176. (new) A semiconductor/structure, comprising: 

at least two overlying layers of epitaxially grown silicon, each epitaxial layer having 
a top surface, and sidewalls with an overlying layer of an insulative material, an uppermost 
epitaxial layer having/a top surface with an overlying layer of an insulative material; the 
structure disposed on a substrate in a vertical orientation; the structure being a component of 
a transistor. / 

177. (new) The semiconductor structure of Claim 176, being a transistor gate. 

178. (new) The semiconductor structure of Claim 176, being a source/drain diffusion region. 

179. /new) A semiconductor structure, comprising: 

/ at least two overlying layers of epitaxially grown silicon, each epitaxial layer having 
a /op surface, and sidewalls with an overlying layer of an insulative material; an uppermost 
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epitaxial layer having a top surface with an overlying layer of an insulative material; one or 
more of the epitaxial layers comprising a conductivity enhancing dopant; the^fructure 
disposed on a substrate in a vertical orientation; and the structure being a,e6mponent of a 
transistor. / 

180. (new) The semiconductor structure of Claim 179, being aAansistor gate. 

181. (new) The semiconductor structure of Claim 179, b^ing a source/drain diffusion region. 

182. (new) A semiconductor device, comprising:/ 

a structure comprising at least two ovepfying layers of epitaxially grown silicon, each 
epitaxial layer having insulated sidewalls, aiW an uppermost epitaxial layer having an 
insulated top surface; the structure disposed on a substrate in a vertical orientation. 

183. (new) The semiconductor deyfce of Claim 182, comprising a transistor. 

184. (new) The semiconductor device of Claim 183, wherein the structure comprises a 
transistor gate. / 

185. (new) The semiconductor device of Claim 183, wherein the structure comprises a 
source/drain diffusion region. 

186. (new) A semiconductor device, comprising: 

a structure comprising at least two overlying layers of epitaxially grown silicon, each 
epitaxial layer having a top surface, and sidewalls with an overlying layer of an insulative 
material; an uppermost epitaxial layer having a top surface with an overlying layer of an 
insuMive material; and the structure disposed on a substrate in a vertical orientation. 

1^7. (new) The semiconductor device of Claim 186, comprising a transistor. 
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188. (new) The semiconductor device of Claim 187, wherein the structurp^omprises a 
transistor gate. 




189. (new) The semiconductor device of Claim 187, wherpfo the structure comprises a 
source/drain diffusion region. 

190. (new) A semiconductor device, comprising: 

a structure comprising at least two/werlying layers of epitaxially grown silicon, each 
epitaxial layer having a top surface, ana sidewalls with an overlying layer of an insulative 
material; an uppermost epitaxial Wer having a top surface with an overlying layer of an 
insulative material; one or more/of the epitaxial layers comprising a conductivity enhancing 
dopant; and the structure disffosed on a substrate in a vertical orientation. 



191 . (new) The semiconductor device of Claim 190, comprising a transistor. 

192. (new) The/semiconductor device of Claim 191, wherein the structure comprises a 
transistor gate. 



193. j/ew) The semiconductor device of Claim 191, wherein the structure comprises a 
sotlrce/drain diffusion region. 



11 

MKE/7 17799.3 

Division of USSN 09/816,962 

Inventors: Ping et al. 

Claims as amended (07-2002) 



